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A YeUViRQ Rf Whe PaiQ SaSeU êgXUeV XViQg Whe aUea XQdeU Whe UeceiYeU-RSeUaWRU cXUYe (AUROC) PeWUic
UaWheU WhaQ AUPR iV aYaiOabOe aW h//ps�¨¨doi�org¨}|��|��¨m��figshare�}��}��~� .

IQ a SUeYiRXV YeUViRQ Rf WhiV SaSeU, Ze UaQ RXU aQaO\ViV RQO\ fRU Whe geQeV iQ Whe VRgeOVWeiQ eW aO.b2013
geQe VeW. WhiOe WheUe ZeUe VRPe geQe-WR-geQe diéeUeQceV iQ WhiV VeW, Ze did QRW RbVeUYe OaUge
diéeUeQceV beWZeeQ PeWh\OaWiRQ aQd geQe e[SUeVViRQ SeUfRUPaQceV RYeUaOO. ScaOiQg XS Whe geQe VeW
b\ cRPbiQiQg caQceU geQe VeWV fURP Whe OiWeUaWXUe aV deVcUibed iQ Whe PeWhRdV/UeVXOWV VecWiRQV
aéecWed Whe VWXd\ UeVXOWV VRPeZhaW, aV PXWaWiRQV iQ Whe added geQeV WeQd WR be beWWeU SUedicWed
XViQg geQe e[SUeVViRQ WhaQ RWheU daWa W\SeV. DXUiQg Whe UeYiViRQ, Ze e[SORUed Whe diéeUeQce beWZeeQ
Whe geQeV iQ WhiV geQe VeW aQd Whe geQeV iQ Whe ÏPeUgedÐ caQceU-UeOaWed geQe VeW bXW QRW iQ Whe
VRgeOVWeiQ geQeV. GO aQaO\ViV UeVXOWV fRU Whe VRgeOVWeiQ geQeV aUe aYaiOabOe aW h//ps�¨¨doi�org¨

}|��|��¨m��figshare�}������| , aQd UeVXOWV fRU Whe QRQ-VRgeOVWeiQ geQeV aUe aYaiOabOe aW h//p

s�¨¨doi�org¨}|��|��¨m��figshare�}������� . We QRWiced WhaW Whe QRQ-VRgeOVWeiQ geQeV WeQd

WR be eQUiched fRU WeUPV UeOaWiQg WR WUaQVcUiSWiRQ facWRUV aQd WUaQVcUiSWiRQaO UegXOaWiRQ.

AV a daWa UeVRXUce, cReìcieQWV aQd h\SeUSaUaPeWeU chRiceV fRU êQaO PRdeOV êW XViQg aOO daWa W\SeV
aUe aYaiOabOe RQ FigVhaUe: cReìcieQWV aUe aYaiOabOe aW h//ps�¨¨doi�org¨}|��|��¨m��figshare�

}����|}~  aQd h\SeUSaUaPeWeUV aUe aW h//ps�¨¨doi�org¨}|��|��¨m��figshare�}����|�� .

CROXPQV iQ Whe cReìcieQWV daWaVeW cRUUeVSRQd WR WaUgeW geQeV (geQe V\PbROV), aQd URZV cRUUeVSRQd
eiWheU WR PCA cRPSRQeQWV (fRU 27K aQd 450K PeWh\OaWiRQ), -RPicV feaWXUeV (fRU aOO RWheU daWa W\SeV), RU
cRYaUiaWeV (caQceU W\Se iQdicaWRU YaUiabOeV RU ORg(PXWaWiRQ bXUdeQ)). AQ ÌNAÍ YaOXe iQ a ceOO iQdicaWeV
WhaW feaWXUe ZaV QRW XVed iQ Whe PRdeO fRU Whe cRUUeVSRQdiQg geQe (fRU aQ -RPicV feaWXUe WhiV cRXOd
PeaQ iW ZaV QRW iQ Whe WRS 8000 feaWXUeV b\ MAD, fRU a caQceU W\Se feaWXUe WhiV PeaQV WhaW caQceU
W\Se ZaV QRW iQcOXded iQ Whe WUaiQiQg VeW baVed RQ RXU PXWaWiRQ êOWeUV). A 0 YaOXe iQ a ceOO iQdicaWeV
WhaW feaWXUe ZaV iQcOXded iQ PRdeO WUaiQiQg, bXW iW ZaV QRW VeOecWed b\ Whe eOaVWic QeW feaWXUe VeOecWiRQ
aOgRUiWhP. CROXPQV iQ Whe h\SeUSaUaPeWeUV daWaVeW cRUUeVSRQd WR h\SeUSaUaPeWeUV (aOSha aQd
O1_UaWiR fRU eOaVWic QeW ORgiVWic UegUeVViRQ) aQd URZV cRUUeVSRQd WR WaUgeW geQeV. FRU Whe PeWh\OaWiRQ
daWa W\SeV, PCA UeVXOWV (VcRUe aQd ORadiQg PaWUiceV) cRUUeVSRQdiQg WR Whe cReìcieQWV daWa aUe aOVR
aYaiOabOe aW h//ps�¨¨doi�org¨}|��|��¨m��figshare�}��|�|�� . TheVe cRQWaiQ Whe WRS 5,000

SUiQciSaO cRPSRQeQWV fRU each daWa W\Se, Zhich ZeUe XVed iQ Whe cOaVViêeUV eYaOXaWed iQ Whe PaiQ
SaSeU.

RegaUdiQg Whe h\SeUSaUaPeWeUV fRU Whe êQaO PRdeOV, UecaOO WhaW fRU Whe PaiQ êgXUeV iQ Whe SaSeU, Ze
eYaOXaWe each Rf RXU PRdeOV XViQg 2 UeSOicaWeV Rf 4-fROd cURVV-YaOidaWiRQ. FRU each Rf WheVe fROdV (WUaiQ/
WeVW VSOiWV), Ze fXUWheU VSOiW Whe WUaiQiQg VeW iQWR WUaiQ aQd YaOidaWiRQ VeWV WR VeOecW h\SeUSaUaPeWeUV,
iQdeSeQdeQWO\ fRU each fROd, aQd eYaOXaWe Whe PRdeOV RQ Whe WeVW VeW WR geW Whe UeVXOWV iQ Whe SaSeU.
BecaXVe Ze aUe eYaOXaWiQg SeUfRUPaQce RYeU PXOWiSOe fROdV, iW iV QRW SeUfecWO\ VWUaighWfRUZaUd WR geW a
ViQgOe VeW Rf UegUeVViRQ cReìcieQWV, ViQce Ze haYe a (SRWeQWiaOO\ diéeUeQW) VeW Rf cReìcieQWV fRU each
cURVV-YaOidaWiRQ fROd. IQ RUdeU WR V\QWheVi]e WheVe UeVXOWV iQWR a ViQgOe PRdeO fRU each geQe iQ each
daWa W\Se, Ze VeOecWed RQe Rf Whe 8 VeWV Rf h\SeUSaUaPeWeUV (fURP Whe 8 beVW PRdeOV, 1 SeU CV fROd) aW
UaQdRP, ZiWh SURbabiOiW\ SURSRUWiRQaO WR SeUfRUPaQce (AUPR) RQ Whe YaOidaWiRQ VeW XVed WR VeOecW Whe
h\SeUSaUaPeWeUV, deVcUibed abRYe (VR WeVW VeW SeUfRUPaQce iV QRW XVed heUe). We WheQ XVed Whe
VeOecWed h\SeUSaUaPeWeUV WR WUaiQ a ViQgOe PRdeO RQ Whe eQWiUe daWaVeW.
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FLJXUHbS1:  PURSRUWiRQ Rf VaPSOeV fURP each TCGA caQceU W\Se WhaW aUe ÏdURSSedÐ aV PRUe daWa W\SeV aUe added WR RXU
aQaO\VeV. We VWaUWed ZiWh geQe e[SUeVViRQ daWa, aQd fRU each added daWa W\Se, Ze WRRN Whe iQWeUVecWiRQ Rf VaPSOeV WhaW
ZeUe SURêOed fRU WhaW daWa W\Se aQd Whe SUeYiRXV daWa W\SeV, dURSSiQg aOO VaPSOeV WhaW ZeUe PiVViQg 1 RU PRUe daWa
W\SeV. OYeUaOO, aW each VWeS, Whe SURSRUWiRQV Rf ÏdURSSedÐ VaPSOeV aSSeaU WR be faiUO\ eYeQO\ VSUead beWZeeQ caQceU
W\SeV, VhRZiQg WhaW iQ geQeUaO Ze aUe QRW diVSURSRUWiRQaWeO\ ORViQg RQe RU VeYeUaO caQceU W\SeV aV PRUe daWa PRdaOiWieV
aUe added WR RXU aQaO\VeV.

FLJXUHbS2:  HeaWPaS diVSOa\iQg SUedicWiYe SeUfRUPaQce fRU PXWaWiRQV iQ each Rf Whe 272 geQeV fURP Whe caQceU-UeOaWed
geQe VeW, acURVV geQe e[SUeVViRQ aQd Whe WZR DNA PeWh\OaWiRQ aUUa\V. Each ceOO TXaQWiêeV SeUfRUPaQce fRU a WaUgeW
geQe, XViQg SUedicWiYe feaWXUeV deUiYed fURP a SaUWicXOaU daWa W\Se. GUe\ Vhaded dRWV iQdicaWe WhaW Whe giYeQ daWa W\Se
SURYideV VigQiêcaQWO\ beWWeU SUedicWiRQV WhaQ Whe SeUPXWed baVeOiQe fRU Whe giYeQ geQe; bOacN iQQeU dRWV iQdicaWe Whe
VaPe aQd addiWiRQaOO\ WhaW Whe giYeQ daWa W\Se SURYideV VWaWiVWicaOO\ eTXiYaOeQW SeUfRUPaQce WR Whe daWa W\Se ZiWh Whe
beVW aYeUage SeUfRUPaQce (deWeUPiQed b\ SaiUZiVe W-WeVWV acURVV daWa W\SeV ZiWh FDR cRUUecWiRQ).



FLJXUHbS3:  VROcaQR-OiNe SORWV VhRZiQg SUedicWiYe SeUfRUPaQce fRU each geQe iQ Whe caQceU-UeOaWed geQe VeW fRU
e[SUeVViRQ aQd DNA PeWh\OaWiRQ, RQ Whe VaPSOe VeW XVed fRU Whe ÏaOO daWa W\SeVÐ e[SeUiPeQWV. The êUVW URZ VhRZV
SeUfRUPaQce UeOaWiYe WR Whe SeUPXWed baVeOiQe, aQd Whe VecRQd URZ VhRZV diUecW cRPSaUiVRQV beWZeeQ daWa W\SeV fRU
geQeV WhaW RXWSeUfRUPed Whe SeUPXWed baVeOiQe RQO\ fRU bRWh daWa W\SeV. The [-a[iV VhRZV Whe diéeUeQce iQ PeaQ
AUPR cRPSaUed ZiWh a baVeOiQe PRdeO WUaiQed RQ SeUPXWed OabeOV, aQd Whe \-a[iV VhRZV S-YaOXeV fRU a SaiUed W-WeVW
cRPSaUiQg cURVV-YaOidaWed AUPR YaOXeV ZiWhiQ fROdV.

FLJXUHbS4:  VROcaQR-OiNe SORWV VhRZiQg SUedicWiYe SeUfRUPaQce fRU each geQe iQ Whe caQceU-UeOaWed geQe VeW fRU aOO daWa
W\SeV, UeOaWiYe WR Whe SeUPXWed baVeOiQe PRdeO, ZheQ geQeV aUe êOWeUed baVed RQ Whe eQWiUe daWaVeW UaWheU WhaQ b\
caQceU W\Se. FRU WhiV êOWeUiQg aSSURach, Ze iQcOXded/e[cOXded eQWiUe geQeV UaWheU WhaQ iQdiYidXaO caQceU W\SeV:
VSeciêcaOO\, Ze WUaiQed a cOaVViêeU fRU each geQe ZheUe aOO caQceU W\SeV cRPbiQed had aW OeaVW 5% PXWaWed VaPSOeV aQd
aW OeaVW 100 WRWaO PXWaWed VaPSOeV, UeVXOWiQg iQ 182 WRWaO cOaVViêeUV. The [-a[iV VhRZV Whe diéeUeQce iQ PeaQ AUPR
cRPSaUed ZiWh a baVeOiQe PRdeO WUaiQed RQ SeUPXWed OabeOV, aQd Whe \-a[iV VhRZV S-YaOXeV fRU a SaiUed W-WeVW
cRPSaUiQg cURVV-YaOidaWed AUPR YaOXeV ZiWhiQ fROdV. CRXQWV Rf geQeV PaNiQg Whe VigQiêcaQce WhUeVhROd Rf 0.001: geQe
e[SUeVViRQ 81/182 (44.5%), 27K PeWh\OaWiRQ 16/182 (8.8%), 450K PeWh\OaWiRQ 1/182 (0.6%), RPPA 41/182 (22.5%),
PicURRNA 25/182 (13.7%), PXWaWiRQaO VigQaWXUeV 7/182 (3.9%).



FLJXUHbS5:  PUedicWiYe SeUfRUPaQce fRU geQeV iQ Whe caQceU-UeOaWed geQe VeW, XViQg each Rf Whe WhUee daWa W\SeV aV
SUedicWRUV. The [-a[iV VhRZV Whe QXPbeU Rf PCA cRPSRQeQWV XVed aV feaWXUeV, ÏUaZÐ = QR PCA cRPSUeVViRQ.



FLJXUHbS6:  TRS SORW: cRPSaUiQg Whe beVW-SeUfRUPiQg PRdeO (i.e.bhigheVW PeaQ AUPR UeOaWiYe WR SeUPXWed baVeOiQe)
WUaiQed RQ a ViQgOe daWa W\Se agaiQVW Whe beVW ÏPXOWi-RPicVÐ PRdeO fRU each WaUgeW geQe, XViQg UaZ (QRW PCA cRPSUeVVed)
feaWXUeV. FRU feaWXUe SaUiW\ beWZeeQ daWa W\SeV, Whe WRS 20,000 feaWXUeV b\ PeaQ abVROXWe deYiaWiRQ ZeUe XVed fRU each
daWa W\Se. The diéeUeQce beWZeeQ ViQgOe-RPicV aQd PXOWi-RPicV SeUfRUPaQce fRU TP53 ZaV VWaWiVWicaOO\ VigQiêcaQW
(S=0.0078), bXW RWheU diéeUeQceV beWZeeQ ViQgOe-RPicV aQd PXOWi-RPicV PRdeOV ZeUe QRW VWaWiVWicaOO\ VigQiêcaQW XViQg
SaiUed-VaPSOe WiOcR[RQ WeVWV acURVV cURVV-YaOidaWiRQ fROdV, fRU a WhUeVhROd Rf 0.05. BRWWRP SORWV: cOaVViêeU SeUfRUPaQce,
UeOaWiYe WR baVeOiQe ZiWh SeUPXWed OabeOV, fRU iQdiYidXaO geQeV. Each SaQeO VhRZV SeUfRUPaQce fRU RQe Rf Whe Vi[ WaUgeW
geQeV; bR[ SORWV VhRZ SeUfRUPaQce diVWUibXWiRQ RYeU 8 eYaOXaWiRQ VeWV (4 cURVV-YaOidaWiRQ fROdV [ 2 UeSOicaWeV).



FLJXUHbS7:  TRS SORW: cRPSaUiQg Whe beVW-SeUfRUPiQg PRdeO (i.e.bhigheVW PeaQ AUPR UeOaWiYe WR SeUPXWed baVeOiQe)
WUaiQed RQ a ViQgOe daWa W\Se agaiQVW Whe beVW ÏPXOWi-RPicVÐ PRdeO fRU each WaUgeW geQe, XViQg a 3-Oa\eU fXOO\-cRQQecWed
QeXUaO QeWZRUN. The WRS 5,000 SUiQciSaO cRPSRQeQWV ZeUe XVed aV SUedicWiYe feaWXUeV fRU each daWa W\Se. The diéeUeQce
beWZeeQ ViQgOe-RPicV aQd PXOWi-RPicV SeUfRUPaQce fRU PIK3CA (S = 0.0156, iQ faYRU Rf PXOWi-RPicV) aQd TP53 (S =
0.0391, iQ faYRU Rf ViQgOe-RPicV) ZeUe VWaWiVWicaOO\ VigQiêcaQW, bXW RWheU diéeUeQceV beWZeeQ ViQgOe-RPicV aQd PXOWi-
RPicV PRdeOV ZeUe QRW VWaWiVWicaOO\ VigQiêcaQW XViQg SaiUed-VaPSOe WiOcR[RQ WeVWV acURVV cURVV-YaOidaWiRQ fROdV, fRU a
WhUeVhROd Rf 0.05. BRWWRP SORWV: cRPSaUiVRQ Rf cOaVViêeU SeUfRUPaQce beWZeeQ eOaVWic QeW aQd fXOO\-cRQQecWed NN,
UeOaWiYe WR baVeOiQe ZiWh SeUPXWed OabeOV, fRU iQdiYidXaO geQeV. Each SaQeO VhRZV SeUfRUPaQce fRU RQe Rf Whe Vi[ WaUgeW
geQeV; bR[ SORWV VhRZ SeUfRUPaQce diVWUibXWiRQ RYeU 8 eYaOXaWiRQ VeWV (4 cURVV-YaOidaWiRQ fROdV [ 2 UeSOicaWeV).


